DOCUMENT PFSUME 



ED 0«5 169 



LI 002 3F8 



A UTUON 
't'T't L, r 

SPOVS AGENCY 



KFPORT SO 
PUP P A'" E 
NOTf 



Mikhailov, A. I.: si l-}arovski 1 , P. S. 

Ar T pt rod uct.or y Course op Tn f ormati cs/Pocuraent a* ion. 
I n t erna t ional Tore ra t i on for poou irentat i on , The 
Paquo (Netherlands) . : United Nations Educational, 
scientific, an* cultural Organization, Paris 
( r rancp) . 

COM-WS-1 M 
TO 

?02o. 



^PFS PRICE 
r TSCP I PTOPF 



TDF'IT 171ERS 



FDRF orico MT-fl.on rc-*ic.20 

* T 'ocun<»n t at i on , Torsion Countries, *Tnformat ion 
Pisscninat i on, T nformut1cn Prods, Information 
petrieva 1 , *lnf ormation Systems, ^Information 
Utilization, ‘Technical Reports 

FIT, ^information Science Education, Information 
scientists, International ’’deration for 
documentation, Pussia, UNESCO, United Nations 
Educational Scientific Cut fur Cretan 



aPST c ACT 

In the T nter national r e deration for 

Documentation ( r IF) promoted .the institution of documentation and 
scientific infor"at ion chairs at the universities and other 
institutes of hi-iher learning in all its mentor count tier. * chair of 
scientific information was s«t uP at the Lomonosov University of 
■<oscav in the icf’/fa a ea domic year. One o* the pur noses of the chair 
is tc insttuct students in th« basic technioues anl acquaint them 
with the main facilities used in scientific information work. A 
?t!-hour optional course in ”inf orm-it j cs" is offered to students in 
the natural sciences: this oiU^p vas written on the basics of this 
cours- . The auiv contains materials for ar introductory course in 
infor'iit i rs/document at ion science inclu^ira: (1) lecture* 5 , (2) 

ch°ckuo ouestiens, CM tepto # (u> 1 i*. t e* of references, (-) curriculum 
and .syllabus of the lectures and C) rrarMcal lessons. The juidr ip 
inter- i«*d for students o f hioher Isarninc 5.n countries which lack 
instt uct ion in the discipline: it car also be used for ♦‘t® initial 
•rairino of information officers in drve loni no countries. (tnthor/V* 1 ) 



EDO 45169 



COf'/ws/ 147 



UNITED NATIONS EDUCATIONAL, 
SCIENTIFIC AND CULTURAL ORGANIZATION 



ru.t OflDUCAflON 

MAS ** W^OlVCID 
tXACTiV AS MCliVtD f POM TM| PrfttON on 

«SSf 0 

WIV> OH OPINIONS STArtD 00 NOT NtrfS 
JJJJii «NT Off*»U Of MCI 0 ,|dS 

CATiON POSTON OH POl icy IDU 



AN INTRODUCTORY COURSE 
ON 

INPORMATICvVDOCUMENTATION 

by 

A. I. Mikhailov and R. S. GilJarevakiJ 



CO 

CO 

O 

M 

C£> 

O 



b 




This draft text for an introductory course in documentation 
science is reproduced as a working document in the English 
version submitted by FID. 



C0ty/WS/H*7 



PREFACE 



The scientific and technical revolution that is under way in the world of 
today is assooiated with a precipitous growth of scientific Information. The 
growing amount of scientific and other publications is the mont conspicuous fea- 
ture of the phenomenon whioh is frequently described as " information explosion". 
Scientists and engineers naturally 3trive to get as much information as possible 
in a form convenient for use and spending minimal effort. In response to this 
sooial need, a speolal kind of activity has emerged, called scientific informa- 
tion, or documentation. Most countries have created ramified networks of 
information centres or documentation services which regularly provide the specia- 
lists with information they need. 

It is a specific feature of information activities that an overwhelming 
majority of workers in soienoe and technology take part in them. They record 
the results of their research, design and development work in papers, books, re- 
ports, projects, Invention specifications, and these are later used by other 
scientists and engineers as initial data for the further research and develop- 
ment endeavours. There is a special category of scientific workers - information 
officers - whose task is to regulate the flows of these documents and to mould 
the totality of scientific facts and data into forms convenient for use. The 
efficiency of scientific information activities depends on the availability of 
highly skilled and experienced personnel, on the one hand, and on the acquain- 
tance of all scientists and engineers with the essentials of informatics and 
their ability to find and use scientific Information accumulated through the uges 
by mankind’ t’ exploring endeavour, on the other hand. 

In many countries such training is provided to information officers and 
users through regular college and university courses. In 19<S3> the Internationa) 
Federation for Documentation (FID) addressed to all its member countries an 
appeal to promote the institution of documentation and scientific information 
chairs at the universities and other advanced learning establishments. In parti- 
cular, a chair of scientific information has been set up at the Lomonosov 
University of Moscow in \c>6}/6U academic year. One of the purposes of the chair 
is to Instruct the students in the basic techniques and to make them acquainted 
with the main facilities employed in scientific information work. A 2^-hour 
optional course in informatics is offered to the students in the natural facul- 
ties; this Guide has been written on the basis of this course. 

Th' Guide contains materials for an introductory course in informatics/ 
documentation science: the text of the lectures, checkup questions for self- 
control, tests or examinations, lists of references suggested for further study, 
curriculum and syllabus of thr lectures and practical lessons. The Guide is 
intended primarily for the students of higher learning establishments in the 
countries as yet lacking any regular instruction In the discipline; it can be 
also used for the initial training of information officers in the developing 
countries. 
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The Guide was written under a Unesoo/FID contract. The authors wish to 
acknowledge their deep gratitude to the FID Secretariat and the staff of the 
Uhesco Department of Documentation, Libraries and Archives for valuable advice 
and assistance rendered during the preparation of the manusoript. The principal 
notions and ideas expounded in the Guide have been formulated by the authors in 
the course of writing a monograph on the fundamentals of informatios ("Osnovy 
Informatiki", Moscow, Nauka Publishers, 1968, 766 p.) conjointly with A. I. 

Chernyi to whom they offer their sincere thanks for his materials for the univer- 
sity lectures that he had plaoed at their disposal and the helpful ideas sugges- 
ted by him in discussing those leotures. Thanks are also due to E. Azgaldov and 
K. Ei'astov who translated this work into Ehglish. 

The authors are hopeful that their Guide will be found useful not only by 
the students being initiated into soientifio information activities, but by their 
teachers as well, and they would be grateful for any comments or suggestions. 
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1 . scientific information activities - 

OROANIC PART OF SCIENTIFIC WOFK 



Science is a form of social consciousness that enables Man to learn the 
objective laws of Nature and Society and to put his knowledge into practice. 
Science, too, is governed by its own laws of development which it is necessary 
to know for successful work in any particular field of research. 

Laws of the development of science 

One of the principal laws is the differentiation of science. 

Soviet Academician A.N. Nesmeyanov wrote in this connections "Every 
field of science differentiates and gives rise to ever new disciplines. Chemis- 
try, for instance, was divided already in the last century into organic and 
inorganic, analytical and, later, physical chemistry. In this century, physical 
organic chemistry has emerged, and quite recently the element-organic chemistry 
has become a discipline in its own right. In physics, the fields that became 
established as Independent disciplines using research methods of their own were 
molecular physics, optics, acoustics, solid state physios, and - in the last 
decade - nuclear physics, etc.O). 

Differentiation and specialisation of science help the scientists pene- 
trate ever deeper into the mysteries of Nature and Society, accumulate facts, 
and establish the interrelation of phenomena. This process, however, is 
fraught with a danger of which scientists have long been aware. Nearly a cen- 
tury ago the famous German chemist R. Wirchow wrote! "We all of us who describe 
ourselves as cxplorern of Nature actually have mastered only some particular 
field of it ... In all the other fields we are all half-ignoramuses.* (2) i n 
effect, differentiation leads to an ever greater insulation of scientists who 
are gradually losing orientation in the general system of scientific knowledge 
and even within their own discipline find it increasingly harder to keep au 
courant with their colleagues' work. 

At the same time, it is the interaction and interpenetration of sciences 
that are particularly fruitful. Important trends of research are apt to arise 
at the Junctures of related, and sometimes even of remote sciences. This regu- 
larity of the evolution of science has been pointed out by F. Engels who in his 
Dialectics of nature rightly predicted that it was precisely at the points of 



1. A.N. Nesmeyanov, "Na styke nauk" (At the Juncture of sciences), Nauka 1 
Zhitn , 1958 , no. J, p. J ^The V1NITI system of transliteration is used 
throughout this volumg^. 

?. R. Wlrchcw, Die Frelhelt der Wlssensehaft lm aodernen Staat . Berlin, 1877, 
P- 1J. 
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contact ol sciences that the greatest results were to be expected. The 
emergence and development of biochemistry, biogeochemistry, biophysics, physical 
chemistry, bionics, cybernetics, mathematical linguistics, engineering psychology 
and other ditciplines are sufficient proof of this statement. It is evident that 
to ensure interaction of sciences in the environment of their continuing diffe- 
rentiation it is necessary to establish reliable channels of communication 
between the scientists working in different disciplines and trends of research. 

Another important regularity In the development of science is its histori- 
cal and international continuity. If every scientist and the scientists in every 
country and epooh had only themselves to accumulate the knowledge they need and 
had to rediscover laws, science would hardly make any headway. The accomplish- 
ments of scientists the world over and of the previous generations constitute the 
groundwork for the contemporary scientists to base their work on. K.Marx wrote: 
"Universal labour is all scientific labour, all discovery and all invention. 

This labour depends partly on the co-operation of the living, and partly on the 
utilization of the labours of those who have gone before". 

It is natural, therefore, that every generation of scientists is engaged 
not only in the origination of new scientific data, but also in special activi- 
ties of classification, evaluation and generalization of the data earlier 
accumulated by their colleagues so as to make these data accessible not only to 
the contemporaries, but to the future generations of scientists as well. Ob- 
viously, this accessibility largely depends on the form in which scientific 
knowledge is disseminated among the contemporaries and handed down to the 
posterity . 

Theory and methodology of science are beyond the scope ol these lectures. 
These problems are the concern of a new scientific discipline, named science of 
science- We are not going to consider all the regularities of science, but shall 
only dwell on those of consequence for our subject. However, there is one more 
regularity that deserves to be pointed out here. We mean the accelerated growth 
of science. 

It has become a newspaper and radio clichl that the world has entered an 
epoch of scientific revolution, a powerful explosion of scientific research. 

Every schoolboy nowadays knows that science is developing at a gigantic pace and 
that before he has time to go over to the next grade in his school, developments 
will take place in science which earlier had taken decades and centuries to 
accomplish. 

It may be asked: how can one measure the growth of science? Aren’t some 

major discoveries more valuable than hundreds of minor ones? Indeed, so far in 
making quantitative assessments of the rates of scientific development we can 



1. F. fhgels, Dialectics of nature . Jrd rev. ed. Mosccw, Frogress Publishers, 
1964 , p. 297 • 

2. K. Marx, Capital. . A critique of. political economy . C. Vo. 3, bock 3 » Fd. by 
F. Engels. 3rd lap, Moscow. Frogress Publishers, 1966, p. 104. 
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only lean upon such indirect Indicators as allocations to scientific work, number 
of employees in the sphere of soience, or the number of scientific publications. 
Howsoever approximate the data upon which such measurements are based, they are 
sure evidence that each of these indicators grows by equal number of times in 
equal time periods. 

Let us illustrate this by examples. In l800, there were about 1,000 
scientific worker's in the United States: by 1850, their n'jnber rose to 10,000) by 
1900, to 100,000: and presently their number is in excess of 1,000,000. In 1800, 
there were about 100 Journals in the world; in 1850, there were 1,000; in 1900, 
10,000; and by the 195^’ s, close on 100,000. In both cases a 10-fold Increase 
took place after every fifty years. In mathematical terms such growth is des- 
cribed by an exponential dependence and can be graphically shown by an exponent 
curve. 



American h'storlan of soience Derek de Solla Price has drawn up a table 
showing that while the world population doubles every 50 years, the percentage of 
new scientific workers per 1,000 Inhabitants doubles every 20 years, the number 
of qualified scientists and of scientific Journals, every 15 years, and the lite- 
rature devoted to certain subjects, for example. X-rays and experimental psycho- 
logy, every 10 years. He made quite a clear picture of the rates of the growth 
of science in the following words: w To put it another way, using any reasonable 

definition of a scientist, we can Sivy that 80 to 90 percent of all the scientists 
that have ever lived are alive now. Alternatively, any young scientist, starting 
now and looking back at the end of his career upon a normal life span, will find 
that 80 to 90 percent of all scientific work achieved by the end of the period 
will heve taken place before his very eyes, and that only 10 to 20 percent will 
antedate his experience” .0 ) 

The acceier ced growth of science accompanied by frequent (every 15 to 20 
years) doubling < w scientific literature has been long since causing apprehension 
among scientists Written records - Journal articles, books, and other publica- 
tions in which the scientists describe the findings of their research - are the 
basic means for the conveyance of scientific knowledge in time and space. Until 
quite recently, it has been the system of written records and publications and 
the simultaneously emerged system of library and bibliographic services provided 
for scientists, that had been ensuring the historic continuity, internationality 
and accelerated growth rates of science. At the present stage, however, this 
system no longer satisfies the scientists. 

The apprehension was voiced in such well known utterances as that by the 
late USSR Academy of Sciences President 3. I. Vavilov who visualised the picture 
of a scientist standing perplexed before the Himalayas of libraries unable to 
extract from thorn the grains of gold he needs, (2) or by the Ehglish physicist 



1. D.J. de Solla Price, Little science, big science . New York - London, 1963 , 

p. 1-2, 6-7' 

2. S.I. Vavilov, Neskol'ko tamechanij c knlgakh. (Some notes about books). 
SovetakaJa knlgn . 1967* N 1 p. 15. 
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J.D. Bernal, who said that it is sometimes easier to rediscover a phenomenon 
than to learn from literature that it has been discovered earlier. (1) Scores of 
similar statements by less prominent scientists can be cited as well* Here is a 
word by the well-known French physicist Louis de Broglie: f, A scientist often 

feels himself buried under the heaps of articles and monographs appearing all 
over the world; for all the assistance rendered by the bibliographies, he as 
often as not cannot manage to read them through, to say nothing of thinking them 
over. Flooded by the unceasing stream of publications, he is under the constant 
risk of getting mazed in trifles and missing the important things" . (2) 

Social demand for scientific information activities 1 

Let us take a look at the obtaining situation from yet another standpoint. 
Since every scientist who wants to work efficiently must know what has been done 
in his field earlier and what the other scientists presently working on the same 
or related subject are doing, he has need spend part of his time searching for 
this information. Surveys show that many researchers in the natural scienoes 
spend on this one-third or even half of their working time. This naturally means 
a reduction of the time spent on research proper and hence of efficiency of scien- 
tific work. And even so a scientist can never be sure that he has looked through 
all the relevant material. 

The results are deplorable: quite a number of research projects are con- 

ducted in vain since they are mere repetitions of what has been done earlier by 
other scientists. Huge amounts of material and intellectual resources go down 
the drain* 

All these facts were adduced with the unique purpose of showing that at 
the present stage of science development there has arisen a social demand for a 
special type of activity in order to provide the scientists and engineers with 
the knowledge, or, as we shall hereafter c^ll it, scientific information they 
need. And such scientific information activities did evolve. There are thou- 
sands of large and small establishments in the world called information or 
documentation centres and services or institutes, bureaux, and departments of 
scientific and technical information. Ramified networks of such establishments 
providing regular assistence to research and development groups and teams are 
functioning in the majority of countries. The basic principles underlying the 
organization of such networks and the activities of the main information estab- 
lishments in the Soviet Union will be described later on. 

We must now give a clear notion of some general propositions pertaining to 
scientific information activities. First of all, it should be clearly understood 
that these activities have emerged as an altogether natural phenomenon in the 
course of the development of science. In effect, differentiation and specializa- 
tion in science refer not only to the division of the fields and trends, but also 



1. J.D. Bernal, Science in history . London, Watts, 195^* 

2. L* de Eroglie, Sur les sentlers de la science . Paris, Michel, i960, p. 3^0. 

O 
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of the types of work performed by the different scientists* It is not so very 
long since each soientist used to do everything required for his research himself. 
He conducted observations, proposed hypotheses, tested them in experiments, 
searched for the data required and classified and generalized these. 

As time passed, experimental techniques became so involved and the methods 
used came to require the application of such sophisticated mathematical tools 
that the experimentation was established as a speciality in its own right. This 
process took place at different periods in different sciences, and it is not yet 
completed in some of them* As Soviet Academician P.L. Kapitsa worded it: "We 

know full well from the history of physics that the division of the physicists 
into theoreticians and experimentalists has taken place quite recently* In the 
past, not only Newton and Huyghens, but even such theoreticians as Maxwell used 
themselves to test their theoi’etical conclusions and constructs. Nowadays it is 
only in exceptional oases that a theoretician has to stage experiments to test 
his theories” .0) 

In the last decades the turn has come for scientific information search- 
ing. Scientific information activities came to be established as an autonomous 
speciality in the course of the social division of scientific labour. A part of 
scientific workers now devote all their efforts to the gathering, oritical analy- 
sis and generalization of all the available scientific knowledge pertaining to a 
certain subject field or a scientific discipline. Scientific information activi- 
ties today require special knowledge on the part of scientists and application 
of complex techniques and equipment. The task has no longer to be shouldered by 
individual scientists, as there are specialized teams of scientists to cope 
with it. 

Tasks and stages of scientific information activities 



What are the tasks facing information activities and into what stages it 
is accordingly broken up? 

1. First of all, it is necessary to gather all the required scientific 
information with the maximum exhaustivity possible. This means that from the 
collosal amounts of scientific knowledge one must select and regularly update 
all and only the information that might be of use for scientific or practical 
work in one or several disciplines, one trend of research, or even a single R & D 
team or establishment or a group of these. 

2. The next step is analytlco-synthetlc processing of scientific informa- 
tion. This means that every group of data recorded in a scientific document is 
to be analysed from the standpoint of its contents while the document is to be 
analysed from the standpoint of its form. The results of such analyses are 
briefly written down or synthetlzed with the aid of special notation developed 
for the purpose of scientific information and based on the words of natural 



1. P.L. Kapitsa, TeorlJa, eksperlment, praktlka . (Theory, experiment, practice) 
Moscow, 1966, p. 16. 
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language, letters, figures, formulae, tables, and diagrams. Information thus 
processed becomes suitable for subsequent storage, retrieval and use In scienti- 
fic work. 



5. The following task Is long-term storage of scientific Information. 

The objectives here are to ensure that the data gathered take as little storage 
space as possible, and that the media upon which It Is recorded provide for a 
longest term of storage and be arrangeable Into an orderly system enabling fast 
and easy retrieval of all relevant data. 

4. Information retrieval - which Is a major aspect of Information work - 
consists In a series of logical operations ensuring the finding of the informa- 
tion a scientist needs. Any procedure used to accomplish that task must be such 
as to allow at. every point to retrieve from a collection of data all and only 
those providing a direct answer to the question posed by any member of the user 
community. y 



5. Since the results of each of the above processes and of Information 
retrieval first and foremost may be of Interest to a great number of scientists 
and practicians simultaneously, the task of scientific information dissemination 
crops up. Scientific documents (or parts thereof) carrying the relevant informa- 
tion must be reproduced to obtain the sufficient number of Identical copies for 
the speedy dissemination among all these Interested. 

6. Finally, It Is not unimportant to scientific Information activities 
how their results are used . For that reason the objectives of these activities 
Include the popularization of the accomplishments of science and technology and 
of the most efficient techniques of handling scientific and technical documents, 
the study of the efficiency of the utilization of these documents, and of the 
Impact exerted by Information work upon science, technology, and the national 
economy as a whole. 

The fulfilment of the enumerated tasks and the performance of the cor- 
responding stages of work require the elaboration of the theory, methodology, 
organization and the technical means of scientific Information activities. 

These are the functions that constitute the subject of a new scientific disci- 
pline that we propose to call " In format lc s" .( t ) 

Basic concepts 



Before we proceed with our exposition, we must Introduce and define some 
basic notions. These are first of all the concepts of "information" and "scien- 
tific Information" as well as the concepts derived from them: "scientific 

Information activities", "informatics", "information officer" and "information 
scientist" . 



1. A. I. Mikhailov, A. I. Chernyi, R.S. GilJarevskiJ, "Informatics - new name for 
the theory of scientific Information". FID news bulletin, 19 6 ( ', 17, N 7, 

P . 70-74. 
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Information is certain knowledge, a totality of some data, and known 
facts. 0) In a broader, philosophical sense information can be defined as the 
content of the relation between Interacting material objects which manifests it- 
self in a change of state of these objects* Since all material objects can be 
divided into organic, inorganic and thinking objects (human), three kinds of 
information are accordingly distinguished: elementary, biological, and logical 

(semantic) information. Logical information is proper only to human society and 
its contents are ideas and images. Semantic information is actualized through 
man’s oral and written speech. 

Scientific Information is logical information obtained in the process of 
cognition adequately reflecting the laws of the objective world and used in the 
socio-historical practice. 

The term "scientific information" is, therefore, to be taken as generic: 
the attribute "scientific" by no means stands to indicate that scientific infor- 
mation had need be the result of purely scientific activity. The specific 
concepts will be by the different scientific disciplines - biological, physical, 
ch^. *ical, etc. information, and by the fields of practical activity - technical, 
agi cultural, medical, political, managerial, etc. information. 

Scientific Information activities is a special part of scientific labour, 
which has become Isolated in the course of the social division of this labour. 
Its purpose Is to provide the scientists and practical workers with all the in- 
formation they need by means of gathering, analytico - synthetic and logical 
processing, storage, retrieval and dissemination of scientific information. 

A specialist in a field of science or social practice whose sole occupa- 
tion is information work Is usually called an information worker, or officer. 

As you will have a chance to learn later on, some functions and processes 
of scientific information activities are akin to librarianship and bibliogra; hie 
work, which have existed for thousands of years. In effect, libraries, too, 
collect literature process and store It and serve their patrons. This fact has 
given rise to the widespread opinion that scientific information activities have 
emerged to supplant the library art, since libraries allegedly are no longer 
able to serve science in our days. We shall devote a special lecture to a com- 
parison of the activities of the Information agencies and libraries. We should 
only like to warn rightaway that the above opinion is too straightforward and 
therefore not altogether true, be It for that reason alone. 

Scientific information activities are to embrace primarily that part of 
scientific labour which had been formerly done by every scholar on his own. Of 
course, scientists and practicians nave been making use of libraries and biblio- 
graphic aids in their research work since the days of yore. As scientific 
information activities are developing, this aid, contrary to losing its impor- 
tance, is even to expand in scope and become more complex. That is why we are 



1. Philosophical dictionary , Moscow, 



1963, p. 172. 
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going to pay In our leotures due attention to those aspects of library work and 
bibliography that have retained their importance for meeting the information 
needs of the scientists* 

Informatics is a scientific discipline which investigates into the struc- 
ture and properties (and not the specific contents) of scientific information, as 
well as the regularities of scientific information work, its theory, history, 
methodology, and organization. 

The purpose of informatics consists Jn developing optimal methods and 
means of presentation, recording, collection, analytico-synthetic processing, 
storage, retrieval and dissemination of scientific information. Informatics 
deals with semantic information, but is not involved in qualitative estimation of 
this information. Such an estimation can be carried out only by specialists in 
the particular fields of scientific or practical activity. 

It should be mentioned that the term "informatics" is quite novel and has 
not yet received a common acknowledgement. It has been suggested by the authors 
of these lectures Jointly with A. I. Chernyi to replace a number of existing 
terms that we deem unhappy. The oldest and most common of these is "documenta- 
tion" . It has been proposed for the designation of a specific activity of 
collection, processing, storage, retrieval and dissemination of documents as dis- 
tinct from librarianship and bibliography back in 1905 by Paul Otlet, the well- 
known Belgian scientist and public figure. In 19}4, it was used in the name of 
the Institut International de Documentation organized on the basis of the Insti- 
tut International de Bibliographie which was established in l895» and in 1937. in 
the name of its successor, the F£d6ration Internationale de Documentation. 

In Soviet special literature a related term has been used rather frequent- 
ly - "documentalistics" . 

We believe that both these terms - "documentation" and "documentalistics" - 
are inadequate, for they lay the stress on documents whereas the subject studied 
by the discipline in question is the structure and properties of scientific in- 
formation. Nor can we call adequate the term "theory of scientific information", 
which is also sometimes used in that meaning, for the discipline embraces not 
only the theory, but also the methodology, history and organization; moreover, 
what is meant by "scientific information" in that term is in actual fact "scien- 
tific information activities". All those reasons prompt us to urge the intro- 
duction of a new term - informatics. 

Specialists in this new discipline - informatics - likewise must have a 
name. Our suggestion is "information scientists". 

Interrelationships between informatics and other disciplines 

Informatics, being a newly emerged scientific discipline, is based on 
numerous other disciplines and makes use of their methods. We must say at least 
a few words on its related sciences that are quite diverse: mathematical infor- 

mation theory, cybernetics, semiotics, linguistics, psychology, library science, 
bibliography, book science, science of science, as well as technical disciplines. 
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The concepts which are central to the mathematical information theory are 
the concepts of information and of the measure of its quantity, while its major 
objective is to investigate into the process oi the transmission of information 
through a communication channel. This theory derives its definition of informa- 
tion from statistical reasoning and completely disregards the contents, or 
semantic value, of the messages transmitted. Nevertheless, the process of 
storage, retrieval and dissemination of information, considered in sufficiently 
general terms, may admit of being treated as information transmission through a 
communication channel. This explains why informatics makes so wide a use of a 
great many notions of information theory. 

Cybernetics has been defined as the science "of the modes of perception, 
storage, processing and use of information in machines, living organisms, and 
associations of these" . (l) Characteristically, there is an almost verbal coinci- 
dence of the opening part of this definition with the stages of scientific 
information activities described above. Another factor of the rapprochement 
between informatics and cybernetics is the circumstance that at present the effi- 
cient solutions of the main problems of informatics - retrieval and logical 
processing of scientific information - are based on electronic digital computers, 
or cybernetic devices. 

Semiotics , or the general theory of symbolic systems* which is sometimes 
regarded as a part of cybernetics, is currently being developed at the interface 
of mathematical logic and structural linguistics. Even the little thus far told 
on the analytical and synthetic information processing will suffice to make clear 
the importance of artificial formalized languages with special symbolisms or of 
the programming-type languages for informatics. The wide scope of subjects 
studied by semiotics, includes such aspects important for informatics as the 
principles of construction of artificial languages, the procedures of translation 
from a natural language into an artificial one and backwards, and the notation 
systems used to record scientific information in the different disciplines. 
Methods of mathematical logic are likewise employed by informatics for formali- 
zing the logical inference procedures applied in the different sciences? this 
would provide for the automation of a great number of functions of scientific 
information activities. 

Li nguistics , vfhich is concerned with the study of the regularities of 
evolution of the natural languages, shares much common ground with semiotics as 
regards the machine translation problem - a problem of great importance for in- 
formatics. Other chapters of linguistics, such as the general theory of trans- 
lation, the principles of transcription and transliteration, and the principles 
of the construction of terms, too, find definite applications in informatics. 

Psychology , particularly one of its recent trends - engineering psychology, 
places at the disposal of informatics very valuable methods of research to in- 
vestigate into the optimal forms of scientific information tailored to the 



1 . 



/ .„t. Kolmogorov, "Kibernetika" (Cybernetics). In: Bol T shaja Sovetskaja 

Bvtsiklopedija , 2nd ed., v* 51, Moscow, 1958, p. 
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convenience of perception, the utilization of scientific information, the effi- 
cient reading techniques, the construction of man-machine systems and a great 
deal of other problems associated with the human aspects of information acti- 
vities. 



Library science , which studies the essenoe, organisation and methods of 
public use of written and printed records has historical ties with informatics. 
For thousands upon thousands of years the techniques of information activity 
individually carried on by every scientist as part and parcel of his work had 
been his personal affair* They were never generalized and at best passed down 
directly from teacher to pupil* The only social institution where these tech- 
niques could find at least an indirect reflection was the library. Library 
science has managed over the last century and a half to generalize some of these 
techniques. Although as yet it remains a descriptive science and certainly lags 
behind in solving the pressing problems of the servicing of science, informatics 
does make use of some of its results. 

Bibliography is "the field of knowledge and of practical activity which 
has for its object the registration, description, classification and qualitative 
analysis of publications and the compilation of various aids which help to take 
me' s bearings in the current literature, popularize it and promote its efficient 
utilization. !1 ( 1 ) The scope of bibliography is much broader than that of library 
science and encompasses virtually all the aspects of human activities associated 
with written and printed records. Alongside with scientific and industrial 
purposes, it provides for educational and training objectives as well. However, 
supplying information on printed and written records to scientists and all kinds 
of practitioners remains one of the most important tasks of bibliography, and in 
this respect it is akin to informatics and information work. 

Book science is a comprehensive discipline that studies printed and writ- 
ten records on a theoretical and historical planes. Since scientific informa- 
tion is at present disseminated in the form of publications and manuscripts, a 
great many aspects of book science are of significance for informatics, specifi- 
cally the history of books, book statistics, publishing art (in particular, the 
theoretical and practical aspects of editing), and the graphic arts industry. 

Science of science (organization of scientific labour) is an altogether 
recent scientific discipline which investigates into the regularities of the 
development of science and elaborates on this basis the principles of organiza- 
tion, planning, financing and management of science. Some of the problems 
explored by the science of science are important for Informatics as well. These 
include the problems of the optimal system of scientific publications, the im- 
provement of the efficiency of scientific labour, prognostication of the 
development of science, assessment of its level and development rates, and a 
number of others. 



1 . 



E.I. Shamurln, Slovar* knigovedchesklkh termlnov . (Dictionary of library 
science). Moscow, 1961, p. 29. 
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Finally, the technical science < % -/ide for the elaboration of new techni- 
cal means which is a sine qua non for ^Jiancing the efficiency of information 
activities. It is difficult even to enumerate here all the fields of engineering 
that have to be made use of in developing special information devices. Micro- 
photographs and records on various magnetic carriers are used for long-term 
storage of scientific information. Photography and electrical engineering, optics 
and electronics participate in the efforts to solve this problem. Considerable 
successes have been 3cored in scientific document reproduction techniques. Some 
new processes, for instance, electrograpliy , considerably enhance the efficiency 
of Information dissemination. As concerns information storage and retrieval, 
great hopes are set on the electronic digital computers. Engineers are presently 
striving to build specialized input and output devices for computers so as to 
provide for using them in automating the main routines of scientific information 
work. 



So much for the range of sciences akin to informatics in its main pursuits. 
This range is of course even broader, but this general outline is enough to indi- 
cate the numerous relations of informatics with the present-day science and to 
delineate its scope of research. 

On the contents of these lectures 



We want to conclude with a word on our lectures. They should not be token 
as a regular course expounding the fundamentals of informatics. Their purpose is 
only to serve as an introduction to this discipline. 

Both the structure and contents of this course are determined by :hat 
particular purpose. We shall first of all make you acquainted with the existing 
system of scientific publications, primarily those providing aid in searching for 
the pertinent scientific literature. We shall speak of the activity of those 
establishments - scientific information agencies and special libraries - that 
function as middlemen between the scientist and his literature and as treasuries 
of scientific information. 

The central place in the lectures is given to the essentials of informa- 
tion retrieval. Both conventional and unconventional systems as well as the 
facilities for their physical implementation are considered. Major attention is 
given to the simplest means which can be available to any student. 

The course ends with a lecture on the means and methods of the utilization 
» of scientific and technical information and the personal information work of the 

individual scientist. 

% Every lecture closes with checkup questions and references for further 




study. 
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Checkup Questions 



. What are the main regularities of the development of science? 

. What are the indicators that charactex’ize the accelerated growth rates of 

scientific progress? 

• Which social demands have given rise to scientific information activities? 

. What is scientific information work, what stages does it consist of, what 
are the problems it strives to solve? 

. What is scientific information? 

. What is informatics? 

. What scientific disciplines is informatics related to? 
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2. SCIENTIFIC LITERATURE - SOURCE OF KNOWLEDGE 
AND MEANS OF ITS DISSEMINATION 



"If the history of science and technology is considered from the stand- 
point of the level of means of information transmission and storage , three major 
epochs can be more or less clearly distinguished thus far: the first, and the 
longest one, when oral speech was the chief If not the only means of information 
transmission; the second epoch which began with the emergence of a class 
society is characterized ... by the addition of writing to oral speechjf inal- 
ly, in the third epoch - from the establishment of the bourgeois society up tixl 
now - the main means of storage and transmission of scientific and technical 
information was book printing".^' 

Stages of development of written records 

Since the methods of storage and transmission of semantic information have 
been playing a major part in the development of human society, it will be interes- 
ting to trace back the evolution of these methods. Oral speech proved inadequate 
for the task of information transmission at a certain stage of development when 
the need arose to convey messages over large distances and to preserve them for 
prolonged periods of time. Written language made its appearance being a system 
of physical fixation of speech sounds and words using conventional signs with the 
aim of their transmission In time and space. 

Every civilization, as it perfects the oral and written language in the 
course of its development, works out certain types of documents which, along with 
oral communication, serve to convey the knowledge about the surrounding world and 
the skills in this or that craft or industry. The oldest scientific documents 
that have been preserved till our day are the tablets inscribed with cuneiform 
writing from Mesopotamia which date back to the 4th millemium B.C. Treatises in 
astronomy, geography, history, commerce and law have been preserved since the 4th 
millenium B.C. (the Sumer culture and the Assyrian-Baby Ionian culture which 
flourished in the 2nd millenium B.C.). Along with small clay tablets 2.5 cm 
high, there were produced big plates 40 cm high which contained up to 400 lines 
written in 4 columns on either side. These books of clay served human cultural 
and scientific needs for thousands of years, but their major shortcomings were 
unwieldiness and insufficient capacity. Some texts took up to 10 tablets to re- 
cord, and the collections numbering tens of thousands of tablets - remnants of 
such libraries have been preserved till our time - took enormous storage space to 
accommodate. 

Papyrus scrolls were a more compact form of document which made it possi- 
ble to accumulate vast collections of manuscripts. Beginning with the 3rd 
millenium A.D., this was the usual form of books in Egypt. In a scroll, the text 



1 . 
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O.S. Kulagina, L.A. Kaluzhnin and V.V. Ivanov, "0 kul'turnom znaehenii 
mashinnogo perevoda" • (On the cultural significance of machine translation). 
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was arranged crosswise to the length in columns of 25 to 25 lines. The fragilit 
and impermanence of papyrus are to blame for the scarcity of the specimens of an 
cient Egyptian documents preserved; the oldest of these dates from the 18th Cen- 
tury B.C. Mostly, these are the ritual " books of the dead" that the archaeolo- 
gists unearth from the pyramids and other burial places. In Greece and Rome, 
scientific knowledge had been for a long period disseminated through oral speech 
It is known that manuscripts came to be used for the purpose as late as after 
Aristotelee. Not a single original text has been preserved since the olassic 
times, and It is very often that centuries separate an earliest preserved copy 
from the conjectured date of writing of the original text. What is known about 
Greek and Roman papyri is based on Asia Minor and late Egyptian specimens. The 
mean length of a scroll was at most 10 m, and the width, 50 cm. 

Parchment made of calfskin has been known as material for writing since 
the 3rd Century B.C. It admitted of writing on both sides, and was preserved 
longer than papyrus. 

It determined the transition to the codex, a modern book form. Papyrus 
codices were manufactured till as late as the first centuries A.D., but by the 
5th Century they were ousted by parchment codices. The codex is a book form of , 
greater capacity than a scroll, It is better suited to the recording of long 
texts and to making references. Up till the 12th century, parchment scrolls wen 
tho only book form that existed in Europe. Their biggest drawback was a high 
cost, which prevented a broad spread of written documents. A whole herd had to 
be skinned to make a single copy of a parchment book. 

Parchment was superseded by paper, which had been invented in China in 
105 A. D. In the Middle East, its manufacture was started in 751 A.D., and in th( 
12th Century it penetrated into Europe through the Arabic conquerors of Spain. 
Paper books which were considerably cheaper than parchment books, came to be 
widely used for scientific and educational purposes. The several thousands 
years of the evolution of written documents show that the form of the latter has 
been changing under the pressure of the needs of the community: documents were 

becoming an ever more capacitous, convenient, and cheaper medium for information 
recording. This resulted in the emergence of the book form, or codex, which 
remains the main form of document till our day. 

An ubiquitous need began to be felt in the 15th Century for a new tech- 
nique of document production. Handwritten books were no longer sufficient for 
the cultural and scientific demands of the society. There were two basic reason! 
for this. Firstly, they were too costly and laborious to make. Secondly, the 
manual copying of texts could not provide for producing a sufficiently great 
number of identical copies, since the copiers frequently disfigured text. It was 
at this time that the German artisan J. Gutenberg invented printing with movable 
metal types. The technical means upon which book printing was based had been 
known since the antiquity - engraving and moulding techniques, and the wine press 
that Gutenberg modified to build his printing press. But it was only the urgent 
demand of the community for rapid and exact mechanical reproduction of texts 
that called into existence this invention which even now remains for us an object 
of unceasing admiration and the prototype of the techniques that we continue to 
use to produce printed documents. 
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Scientlfio documents and their types 

Documents, In a broad sense , include not only inscriptions, manuscripts, 
and printed publications, but also works of art, numismatic items, and museum 
exhibits of mineral, botanic, zoological and anthropological nature. Any 
material object that is a record or corroboration of some knowledge and can be 
included in a certain collection may be regarded as a document . A scientific 
document is a material objeot carrying scientific information whereof it is a 
record designed for the transmission of this information in time and space, and 
utilized in the social practice. 

Different types of scientific documents appeared in different epochs, and 
during the last centuries and even decades they have been undergoing substantial 
changes. Books exist for several thousand years already, patent specifications 
have been known for some five hundred years, scientific periodicals are but 300 
years old, while journal articles in their present form are even younger - 100 to 
150 years. Book science as yet lacks a well articulated typology of scientific 
documents. The distinction between published and unpublished documents until 
quite recently has been considered to be the basic division. Even a few decades 
ago ideas and facts were recognized to have entered the scientific usage only 
after their publication, which then meant a more or less wide spreading and offi- 
cial registration of the documents which described them. This discrimination is 
now of lesser conseqvience for scientific information activities, since, first of 
all, unpublished documents contain quite a lot of valuable scientific information 
which is ahead of that appearing in the publications, and secondly, the present- 
day reproduction facilities make the division into published and unpublished 
rather conventional. Such documents as scientific and technical reports, disser- 
tations, translations of scientific materials, which are conventionally consider- 
ed unpublished, are now quite often disseminated in hundreds and thousands of 
copies. 



Informatics has moved to the foreground the division of documents into 
primary and secondary. This division, too, is quite conventional and approxima- 
tive, as it largely refers not to the documents but to the scientific information 
they contain. It is accepted that the primary documents record the immediate 
results of scientific research and design and development activities, while the 
secondary documents deal with the results of the analytico-synthetic processing 
of scientific information contained in the primary documents. In actual fact, 
however, the historically evolved system of scientific documents is such that 
many of these contain both the results of genuine research and of the processing 
of information taken from earlier publications. Examples are many - articles in 
journals, monographs, textbooks, and last but not least, reference literature. 

This division is convenient, nonetheless, as it allows to characterize the 
different flows of scientific documents in information work. We shall cling to 
it further on, taking the primary documents to be those documents and publica- 
tions which mainly contain new scientific knowledge or new understanding of known 
facts or ideas, and the secondary documents to be those documents and publications 
which predominantly serve to give information on the primary documents. Taking 
into account the above reservations, one may include with primary documents and 
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publications a majority of books (excluding reference literature, periodical 
publications, special types of technical publications, scientific and technical 
reports, dissertations, translations, information cards), and with secondary 
documents, reference literature, surveys, abstraot Journals, library catalogues, 
bibliographic Indexes and card files. 

Let us give a brief characterization of the main types of primary docu- 
ments and publications. (We shall deal with secondary documents and publications 
in the next lecture). 

Book in an ambiguous term. As concerns contents, one can speak of a book 
as a scientific, practical or literary (artistic) piece; if only the form is 
t r ‘ n into consideration, then any printed or written reproduction of text or 
g: i.hic figures may be taken to be a book. Informatics defines book as a non- 
periodical many-page printed item. "The Recommendations on the International 
Statistical Indicators Characterizing the Publishing of Books and Periodicals", 
approved by Unesco in 19^4, provide a clearcut distinction between books and 
pamphlets. Book is a nonperiodical printed publication of no less than 49 pages, 
excluding the cover . .id the title page. Pamphlet is a nonperiodical printed 
publication of a size no less than 5 pages and no more than 48 pages. 

As mentioned, the major advantage of book printing over handwritten books 
is the capability of manufacturing any required number of identical copies exact- 
ly matching the original one. In addition, in most countries a printed book is 
subject to special registration at the moment of issuance, which ensures keeping 
an accurate record of all publications. These advantages have made it that books 
became and still are the most important type of scientific document playing a 
major role in the development of science arid technology. 

It was ^nly in the recent years that scientists began to voice their dis- 
satisfaction with the existing system of dissemination of scientific knowledge in 
which books occupy the key position. This discontent stems from a number of cir- 
cumstances, including a long time lag between the writing of an original and its 
publishing, the inaccessibility of a great number of publications to the mass of 
scientists and experts, the difficulty of orientation in the ever growing book 
flow, etc. On the other hand, the principal features of printed records - black 
text against light-coloured background, the sizes of types, lines and pages, and 
the codex form continue to satisfy the most exigent reader today precisely like 
they did centuries ago, and perfectly conform to the faculty of the contemporary 
reader for mistering knowledge through reading. This grants the assumption that 
publications in their traditional forms will survive for quite a long time to 
come. As to the scientists’ discontent with books, which is certainly Justified 
in part - it means that the system of publication and dissemination of books 
should be improved. 

The many operations involved in the manufacturing of a printed book take 
up a lot of time. Recalling that the publishing house and the printing office 
usually work on a great number of publications simultaneously, each of which is 
to be printed ir. thousands of copies, it will be clear why these would remain 
for months in press. This is one of the most serious drawbacks of bocks as a 
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means of scientific information dissemination. Information contained in books 
often dates from years back and is of faded interest for the current needs of 
scientific research. 

For that reason books weigh less in information work as compared with 
other scientific documents. And nevertheless a book of science is an important 
means of generalization of scientific knowledge. Books are the form of publica- 
tion of major generalizing theoretical studies, and of explorations of crucial 
problems in science, econor,y and culture. They are an unrivaled means of 
education, teaching and upbringing of the new generations of scientists and prac- 
ticians. The following book forms may be considered to be of prime importance 
for scientific information activities: monographs, collections of papers, 

scientific conference proceedings, textbooks and manuals, and official publi- 
cations. 

A monograph is a work of science or of earnest popular science that gives 
an exhaustive and comprehensive consideration to some problem, question, or sub- 
ject. A monograph is usually written in accordance with a well elaborated 
schedule embracing all the aspects of the subject or phenomenon under considera- 
tion. It may be by one or several authors. The monograph was the predominant 
type of science book in the last century: it came successor to treatise which 

had prevailed in the literature of science in the previous epochs. 

Presently monographs have ceded the priority to collections of papers , 
i.e. books consisting either of separate papers by the same or different authors, 
or of official, historical, archival or other documents and records. Collections 
of scientific papers written by different authors have acquired particular im- 
portance in the postwar years. In contrast to a monograph, a collection of 
papers, even compiled according to a definite schedule, needs not exhaust the 
subject, but may only touch upon some of its aspects. The collections which 
take less time to compile than monographs to write have come to be a most wide- 
spread type of scientific book, and the importance of the data they carry is so 
great that no specialist can dispense with them in his work. 

Proceedings of conferences, congresses, and symposia are as a regular rule 
published after the closing of these meetings of scientists. Along with the 
resolutions adopted at the conferences, they contain the abstracts and sometimes 
complete texts of the reports delivered, as well as the summaries of discussions. 
More than a half of communications published in such books do not appear in other 
publications, e.g. Journals. Hence their great value for scientific information 
work. 



Textbooks and manuals hold a special place among other books used in scien- 
tific work. They describe but the principal facts and propositions and are 
mostly intended for instruction. However, the most original of them are of 
interest to the specialists, too, for the novel groupings and generalizations of 
known facts. Besides, textbooks of allied disciplines can be helpful to a 
specialist to familiarize- with the range of problems in a field not of his imme- 
diate interest; they also often serve as standards of ter* usage. 
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Official publications are Issued on behalf of organizations and institu- 
tions, and they are documents carrying Information that bears a direct relation 
to the activity of these Institutions which are responsible for this information. 
Many of the official publications have no scientific value, but some of their 
types will contain important scientific information, e.g. reports, plans and 
accounts describing the work of research and other institutions, their resolu- 
tions, decisions, and regulations, intra-agency norms (some of these are classed 
as special types of technical publications), industrial and engineering instruc- 
tions, reference- information, methodological and statistical documents, training 
curricula and syllabi, etc. 

As mentioned, all the enumerated types of books need not necessarily be 
in single volumes, but they can also be multivolume or be part of a series. A 
multivolume publication is a set of printed items contained in two or more 
volumes, book3, parts or Issues that make a distinct whole. A series consist of 
a number of independent published works usually characterized by common or close 
subject scope and issued by the same publisher under a common serial title. In 
contrast to the wultivolume sets, the issues of a series may be unnumbered. 

Over the past few decades major changes have been unfolding in book pub- 
lishing that have affected also the sphere of science books. The so-called 
paperbacks - cheap pocket-size books printed in millions of copies - have been 
adopted for books of science, popular science and textbooks. This prompted some 
blbllologl8t8 to speak of a revolution in the books industry. The picture would 
be incomplete without a word on the number of science books. Unfortunately, we 
lack exact data on the number of books that have been published since the inven- 
tion of book printing. E(y all likeness it car. be roughly estimated at 30 
million titles. There iB more precision as regards the present annual bool: 
output of t.he world. According to Unesco, in 1952 it totalled 25C,000 titles; 
in 1962, 285,000; in 1965 , 400,000; in 1964, 4l5,OOOj and in 1967 , 450,000. 
Considering that the books printed for sale constitute but a part of the world 
book output, one may suppose that the true figures would be the double of those 
cited above. Anyhow, the figures are Impressive as they are. An annual 

450.000 titles means a dally batch of 1,200 titles, or some 50 titles every 
hour, - in other words, a new title appears every minute round the clock. 

According to some national statistics, science books make t/5 to \/ h of 
the total book market. One can thus speak of an annual increment of close on 

100.000 new science book titles at least a half of which are new editions, that 
is not translations or reissues. We should, however, be /-autious to accept 
wholesale all the complaints about the overabundance of books recalling that it 
is a natural source of anxiety to the scientists unaware of the lawfulness of 
the exponential growth of science. 

A periodica] publication is acceptedly a published work regularly appear- 
ing after determined intervals of time in separate issves of differing contents 
but under the same title. A periodical is usually meant to be published for an 
indefinite time. Usually its issues have Identical makeup. Conventional forms 
of periodicals are Journals and newspapers. Periodicals in a broader sense are 
sometimes supposed to include also the continued publications (serials), which 
are an intermediate fora between books and Journals. 
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The continued publications (serials) are collections of scientific papers 
ar.d other documents put out by the various institutions, societies and other 
organ izationi', without any strict periodicity but in numbered issues and under 
the same common title /"Transactions" , "Records", "Proceedings", etc./ and in 
identical makeup. It is sometimes hard to distinguish a continued publication 
from a book series or a multivolume set, on the one hand, and a Journal on the 
other. The distinctive feature of the continued publications (serials) which 
helps to tell them from book series is an indication that, in general, they are 
produced by establishment other than commercial publishing houses. Serials are 
mostly published by academies, universities, scientific research and learning 
establishments, learned societies, etc. 

Serials are distinguished from multivolume books in that they have no pre- 
fixed schedule and number of issues (volumes). Apart from publications issued 
without strict periodicity, publications which are issued at regular intervals 
but for a period longer than a year ore also classed as serials (yearbooks and 
publications issued every two, three, four, five or more years). This distin- 
guishes them from Journals which are either published during the year at 
established intervals of time, or have a fixed number of issues >er year. 

Serials are an important source of scientific informations they often 
carry information which does not appear in the regular Journals and print reports, 
papers arid other articles in narrow subject fields related to the trends of re- 
search pursued by the given scientific establishment. 

A Journal or a magazine is a periodical publication regularly appearing 
in weekly, monthly, bimonthly, quarterly or semiannual issues, in Identical make- 
up and carrying articles or other materials of scientific, technical or socio- 
ix>litical content, as well as works of fiction. Journal.) contain the current 
information and describe the recent advances in science and technology. 

Scientific Journals cane into being J00 years ago. The precise date is 
recognized to be January 5, 1665, when the first issue of the French weekly 
"Journal des spavants" appeared -- vhich was to give the name to this type of 
periodical publication. The main purpose of tne Journal , which has predeterminsd 
the nature of scientific Journals for a century and a half ahead, was to report 
on all the disciplines of science, literature and arts, with a special emphasis 
on the natural sciences and engineering. Direct quotations and excerpts were a 
regular method for rendering the contents of books at the time. 

At first, science chronicles played a secondary part in the Journal. 
Gradually, communications on the newly discovered natural phenomena and experi- 
ments in the natural sciences began to occupy more and more space. Original 
articles were rarely published in the Journals in the 18th Century. For the 
most part these were by prominent scientists and had the traditional form of 
letters written by a scientist to his colleague that had been the conventional 
form used to comnunicate scientific discoveries in the preceding epochs. 

Articles in scientific Journals are presently the oair. source of scienti- 
fic information and they hold a sure priority among all other types of scientific 
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documonts. A survey of the bibliographic requests submitted by several thousand 
American scientists has shown that 68 per cent of the requests were for Journal 
papers. Special Journals account for 70 per cent of all sources used by British . 
electrical engineers. 

Journal papers in natural, exact and technical sciences can be divided 
into three categories. The first category is original research papers which 
enable a scientist to reproduce the experiments arid observations of the author of 
a paper and to verify his conclusions without any reference to ether sources 
The second category are preliminary publications and notes which possess certain 
features of scientific novelty, but are inferior to the first category of docu- 
ments in respect of exhaustivity and accuracy of description. Lastly, the third 
category are the so-called explanatory articles that hardly carry any new scien- 
tific information. Their purpose is to analyse and discuss information published 
earlier. 

On the whole, Journal articles are the best elaborated existing system for 
communicating scientific information. This system, as we have seen, has taken 
shape relatively recently when it took over some of the functions previously 
fulfilled by science books. It is still developing and it requires a profound 
study. Recent observations show that gradually more and more articles in science 
Journals are due to team effort. While 80 per cent of the articles at the turn 
of the century were by a single author, presently such articles make but less 
than a half. The number of articles by two, three, four and more authors has 
been growing steadily. 

As compared with books, Journal papers are published much faster. But 
they contain less generalizations and therefore soon become outdated. The ob- 
solescence rate of both Journal papers and books depends on the development rate 
of the fields of knowledge concerned. 

The growth rate of the number of Journal titles has been characterized in 
the preceding lecture - it is described by a tenfold increase every fifty years. 
While in the middle of this century there were 100,000 periodical titles, their 
number is to mount up to 1 million by its end. It is rather difficult to isolate 
from this total the number of science Journals. For this we shall make use of 
a bibliographic reference aid entitled "Word List of Scientific Periodicals". 

Its first edition, published In 1924, recorded 24,000 titles. The third edition 
(1952), contained already 50,000, and the fourth edition (1965)1 over 60,000 
titles of Journals. 0) This latest edition records all science Journals that 
came out between i960 and 1965, including those no longer published, it has been 
roughly estimated that since about half of the number have ceased publication, 
close on JO, 000 science Journal titles are regularly being issued at present, 
with an annual total of J to 4 million articles. As we shall see, the latter are 
distributed very unevenly. 



1. World List of Scientific Periodicals, Published in the Years 1900*1960, 4th 
ed. Ed. by P. Brown and O.B. Straton. Vol. 1-J, London, 1964*1965. 
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The growing number of papers published in .Journals, the loosely defined 
profiles of these, the rapid obsolescence of the materials they carry, and the 
inadequate announcing of their issuing to scientists — all this has contribu- 
ted to the fact that since back in the 19508 the Journal ns a source of 
information has been target to criticism. In the past three decades, various 
projects have been advanced concerning the eventual replacement of Journals by 
other media of knowledge dissemination. These projects are based on the idea 
to use for the purpose separate papers not published in periodicals but deposited 
in special branch-orients centres and signalised by abstracting publications. 

One of the earliest projects of that kind was drafted by Soviet delegates to the 
1955 International Oeological Congress, and a similar proposal wus made the same 
year by an American - Watson Davis. It was his proposal that J.D. Bernal used as 
the basis of his widely known plan put forward in 1959 In the book entitled "The 
Social Function of Science'' . The Bernal Plan was discussed at the Royal Society 
Scientific Information Conference in 1948. 

elaborating on his plan, Bernal suggested at the 1958 Conference on 
Scientific Information in Washington that the very form of science Journal arti- 
cle should be renounced as the means for communicating RAD results. He argued 
that the form of a scientific paper does not provide for a rapid and adequate 
description cf the entire course of research. The Bernal Plan is unlikely ever 
to be implemented since it did not take into account some recently discovered 
patterns in the science publications system. Apart from knowledge di68emtnation, 
Journals have other ftmetions to discharge, Including upholding a critical at- 
mosphere in science, priority protection, and asseer,ment of scientists* compe- 
tence. Still, the plan did contain useful ideas that are already being 
Implemented in depositing of unpublished sci-tech documents. 

Science hooks and Journals remain the most important and time-honoured 
types of scientific publications and documents, and that is the reason why we 
have dwelt on them at such length. 

Newspaper s are defined as periodical publications that are generally 
issued daily, or one, two, or three times a week and carry information on current 
developments, primarily of socio-political nature. Newspapers also regularly 
publish popular science articles and sci-tech news features. The freshness and 
novelty of such newspaper pieces invest them with definite informstive value. 
Newspaper clipptr.g services provide for current awareness on items of topical 
interest as treated by the majority of a country's newspapers. However, the 
advertising tone 30 typical of many papers and the often unreliable information 
they give detract from their usefulness as sources of scientific information. 

Special types of technical publications include standards, branch and 
interbranch technical documents, patent literature, technical catalogues and 
price lists for materials and equipment, as well as publications put out by 
information agencies. The term "special types of technical publications" is 
sometimes applied to unpublished scientific documents, too, such as scientific 
and technical reports, information cards, and translation of papers. The term 
has been coined and defined by Soviet librarian A.N. Barabanov who in mid-1950s 
identified the conaon features uniting these diverse publications in respect of 
contents, makeup, origins, and purpose. 
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Standards are scientifically substantiated technical documents which 
specify the types, sorts and grades of products as well as their quality, testing 
methods, packing, marking, transportation and storage. Standards also define the 
general technical values, measures, terms, and symbols. Usually they give com- 
prehensive characterisation of the product concerned, but sometimes they deal 
with particular aspects, for instance the testing procedures. 

Standards serve to ensure high quality of industrial and agricultural pro- 
ducts and the unification of parts and assemblies as well as finished items. 

They promote the continually better utilization of materials, fuel and power, 
faster designing and lower costs of industrial products, and can serve at a 
source of information on technical accomplishments. 

Cognate to standards are interbranch and branch technical documents (speci- 
fications, norms, and other instructional technical documents). These have a 
more restricted scope of application and are established either in the absence of 
a corresponding standard or in case of some speoial requirements for the product 
concerned associated with the peculiar manufacturing or operation conditions. 
Specifications are used on a wide scale side by side with standards. These are 
commercial documents that state the consumers' or buyers' technical requirements 
for products, materials, processes or services which the manufacturer is liable 
to ensure. 

Patent literature is an important source of scientific and technical 
information. It makes it possible to trace back the history of any invention or 
discovery and to get a clear picture of the present state and development trends 
of technical thinking in the respective field of science or technology. Patents 
provide an opportunity for comparing and assessing the technological levels in 
the different countries and to ascertain the feasibility or otherwise of mechani- 
sation and automation of various production processes. Timely acquaintance with 
patents prevents duplication of inventions or the development of techniques and 
machinery that already exist. 

Author' 8 certificates are the main form of authorship protection in the 
socialist countries. It warrants the perpetual jreservation of an Inventor’s 
authorship, as well as his right to remuneration and all the privileges granted 
to inventors and innovators in those countries. In accordance with the structure 
cf the socialist system under which all means of production are in the possession 
of the State, an author's certificate reserves for the State the exclusive rights 
of using the invention. In the capitalist countries, the inventors are granted 
patents whose holders are entitled to the utilization of the invention for to 
17 years. 

The bulk of patent literature is made up of the specifications appended 
to patents and author's certificates. These consist of a brief description of 
the essence of an invention, indicate its scope of application, characterize the 
existing solutions of the problem concerned, and enumerate the drawings of the 
individual parts of the invention. Thereupon follows a complete description of 
the invention specifying the peculiar features and the essence of the new device, 
machine, product or chemical substance, and enumerating its main parts and 
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assemblies with an explanation of their functions and interactions and references 
to the corresponding markings in the drawings. A patent specification ends up 
with the so-called "Claims", that is a brief summary of the object of invention 
underscoring the essential features which are regarded as the invention proper 
and are subject to legal protection. 

Patent literature is very ample. The first patent was granted in Britain 
in 1M9 and since the middle of the t6th century patenting of inventions has been 
a regular practice. The overall number of patent specifications published since 
is estimated at 7*5 million items, to which some J00,000 new titles are added 
every year. Pericdical publications of the patent offices are likewise treated 
as patent literature. These are bulletins signalizing inventions, classifiers 
serving as aids in classifying inventions, and other publications giving informa- 
tion on patents and author's certificates. 

Technical catalogues (also called industrial, commercial and company 
registers) are lists of products manufactured by industrial enterprises and con- 
cerns or sold by trading companies. These usually contain a specification of 
each product with drawings and pictures and sometimes also indicate the price, 
scope of application, and type or model. Technical catalogues are of three main 
types: the first type are those describing products of a particular kind or 

designation and manuf at tured by the different enterprises, trusts, and companies; 
the second type, by contrast, are those enumerating the different items produced 
by some one enterprise, trust or company; and the third type, reference catalogue, 
give comparative data on various kinds of similar products. The number of tech- 
nical catalogues is so great that it is hard to keep account of them: their 

annual output is over half a million new titles. They are widely used by engi- 
neers, economists and scientists to study the up-to-date technical equipment with 
a view to its acquisition, economical utilization or improvement. 

Information leaflets or newsletters are one example of the numerous pub- 
lications issued by information agencies. They are circulated in series of 
several hundred copies, serving for information exchange between the research 
Institutes, design bureaux of enterprises, and the design arid development organi- 
zations, to prevent duplication and parallelism in their work. The le if lets, of 
5 to A page 8, briefly describe the engineering calculation techniques, novel 
procedures used in production, regulation, adjustment, testing and control of 
instruments and apparatus. Information leaflets deal with the particular techni- 
cs) solutions of a general significance and are published before the completion 
of an overall research or design project. They often contain the electrical or 
mechanical diagrams of the particular elements, assemblies and blocks, describe 
their design and ei.e the characteristics and properties of new materials. 

Unpublished scientific documents , as we have seen, are a conventional 
category that includes very different documerts: scientific and technical reports, 
dissertations, information cards, and translations. They all may be issued in a 
great number of copies and circulated as fullfledged publications. Another group 
of unpublished documents - manuscripts, proof sheets and preprints - are products 
of intermediate stages of the printing process. Let us dwell on some kinds of 
unpublished documents. 
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Scientific and technical reporta (that Is reports on the results of 
research and development projects) are a major source of Information which is 
necessary for the development of science and technology, introduction of their 
accomplishments into the industrial praotlce, and improvement of engineering 
procedures. The techniques of writing reports are different in the different 
branches of science and technology, countries and even organizations. Nonethe- 
less, certain common features are distinguishable in all these documents. 

A scientific or technical report usually opens with an abstract or summary, 
briefly stating the task of the research and the results obtained. This Is fol- 
lowed by an introduction giving background facts on the state of the elaboration 
of the problyra under consideration both at home and abroad. The main text of the 
report contains the statement of the problem, the formulation of the technical 
assignment, an analysis of the existing methods of solution, a substantiation of 
the approach adopted, the necessary calculations and experimental results. The 
report closes up with conclusions that compare and analyse the theoretical and 
experimental data obtained during the research. The last section of the report 
contains an assessment of the results and their comparison with the technical 
assignment, as well as an outline of their prospective utilization. Usually a 
scientific or technical report is furnished with a review of the sources used. 

At times such a review is given in the first section of the report, in which case 
the latter is concluded by a subject index to the references. 

This kind of document has become particularly widespread in the postwar 
years so that it is now vying with Journals. The number of reports is also very 
great. In the USSR, some 5,000 research and development and over 8,000 design 
and development organizations carry out and describe in their reports up to 
>50,000 projects annually. In the USA, federal agencies alone issue over 100,000 
reports every year. Since scientific and technical reports are not considered as 
publications and their circulation is restricted, many countries take steps to 
arrange for an official registration of these documents and their centralized 
8lgnallsatlon. 

Dissertations are research works submitted by those applying for a degree 
in science. Depending on their discipline and subject, dissertations may belong 
to different types of research work. In experimental works, the greatest atten- 
tion is paid to the description of experiments carried out and the conclusions 
drawn. Methodological studies evaluate the existing methods, identify their 
heretofore unnoticed features, add'-rie fresh arguments in favour or against this 
or that method, or develop perfectly novel research or production methodologies. 
Descriptive studies give docxmental description of unknown scientific facts and 
phenomena, reveal their essence and interrelations with other facts and phenomena, 
and advance theoretical hypotheses proceeding from theoretical generalisations. 
Computational and analytic studies lay the emphasis on a mathematical interpreta- 
tion of processes and phenomena. Finally, historical and bibliographical studies 
investigate into the role and importance of the individual scientists, trends and 
schools in the development of science and technology. In practice most dicserta- 
tations are studies of a mixed pattern, possessing most if not all of the above 
features. 
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Dissertations are normally not published and are available but in two or 
three copies. What is published are 100 to 105 copies of abstracts 15 _ 20 pages 
long t written by the author for the preliminary communication of the principal 
propositions to the scientific community. 

Information cards can be used to serve as the main form of supply of scien- 
tific, technical, industrial and economic information by the local enterprises and 
organizations to the central agencies, that is as the main source of primary in- 
formation. Information cards communicate on the accomplishments of research and 
development institutes, design and development bureaux, institutions of higher 
learning, enterprises, construction projects etc. A card is made in one copy 
immediately At the corresponding establishment in conformity with a standard 
pattern and signed by the head of the establishment. 

Preprints are offprints of a paper or other work typographically printed 
before its official publication in the current issue of a periodical and intended 
to be sent out to a limited number of interested persons. Many periodicals and 
serials make offprints of the particular papers along with the main run and 
deliver them to the authors who use to send them out to their colleagues. This 
is a time-honoured practice and it has paved the way for preprints. These have 
the advantage of being ahead of the official publication of science documents, 
sometimes by several months, and of providing for faster communication of scien- 
tific facts and ideas to specialists. 

Deposited manuscripts are a special category of unpublished primary docu- 
ments. Manuscripts of monographs, collections of papers, and separate papers 
that are of interest to a limited circle of specialists can be transferred, on 
decision of publishers, Journal editors or research institutes to a central in- 
formation agency for deposition. This means that the manuscripts will be 
announced in special bulletins or catalogues and that their copies will be 
available on request from the information agency. 

Unpublished documents are gaining importance as a mear t of communicating 
the latest results of scientific research. 

The patterns of the distribution of scientific publications 

So much for the main types of scientific literature. Until quite recently, 
a descriptive approach of that kind was the only one applied in the study of the 
system of scientific publications. Dibllologists and bibliographers aspired 
towards a most detailed typology of scientific documents and publications and 
wanted to ascertain the part played by each type in scientific work. The develop- 
ment of informatics has ushered in a new stage in the study of science publica- 
tions. Science revealed some of the general regularities that characterize the 
inner connections existing between science publications and the growth of science, 
ar.d derived quantitative relations between the number of publications and the 
indicators of the growth of science. 

*t has been ascertained that there exists a common and regular pattern of 
distribution for the number of authors who publish a given number of papers 




